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The marker layers are well exposed in the main pit (30°7'36"E, 24°35'15"S) and a subsidiary noritic-anorthositic horizon whose upper contact is itself transgressed by anorthosite (Fig. 134 4B). In several instances, the marker layers form cusps or flames injecting into the hanging 135 wall (Fig. 4C, D) . The cusps are pointing in a broadly northerly direction. The lower contacts 136 of the marker layers are also irregular, but they are less transgressive than the upper contacts. 
The interval between the UG2 hanging wall marker layers and the UG3 chromitite

138
The interval is approximately 15 m thick. It consists predominantly of melanorite (Gain, 139 1985), but 2-3 m below the UG3 chromitite is a relatively feldspathic, strongly banded 140 interval containing decimetre-sized blocky autoliths of anorthosite (Fig. 5A, B) . It is overlain 141 by a poorly layered magmatic breccia consisting of similar anorthosite fragments as 142 mentioned above, but hosted in larger melanocratic fragments that are distributed within a 143 relatively leucocratic matrix (Fig. 5A ). This breccia is also exposed in a stream gulley, 144 approximately 1 km to the S of the mine. The breccia is overlain by the UG3 footwall 145 anorthosite (Fig. 5A ). This consists of 3 distinct horizons, namely an upper mottled portion, a 146 central banded portion, and a lower schlieren-banded portion (Fig. 5C, D) . The anorthosite 147 locally wedges out (Fig. 5A ), notably near both edges of the large anorthosite pothole (Figs. 148 2, 5A), and towards the N of the pit. The lower and upper contacts of the anorthosite are 149 seemingly intrusive into the footwall norite and the hanging wall UG3 chromitite (Fig. 5C ). 
The UG3 Chromitite
151
The seam can be traced around most of hills 2 and 3 ( configuration. In a subsidiary pit to the S of the main pit, anorthosite forms a large irregular 157 pod-like mass, brecciating the UG3 chromitite and its pyroxenitic and melanoritic host rocks M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT (Fig. 6 ). The UG3 chromitite is additionally intruded by pyroxenite at this locality (Fig. 6C ).
159
Notably, the UG3 chromitite does not appear to form significant potholes in the open pits, but 160 in the stream gulley to the S of the mine the footwall anorthosite has been potholed 161 extensively by pyroxenite with only thin basal coronas of chromitite exposed, possibly 162 suggesting that the UG3 hanging wall pyroxenite potholed both the chromitite and its 163 anorthositic footwall. In yet another variety of potholing, at Atok mine, both the UG3 and its 164 footwall anorthosite may together pothole the underlying noritic rocks (Mossom, 1986) .
165
The UG3a and b could not be studied in detail due to lack of accessible exposure. The 166 uppermost chromitite of the sequence is represented by the thin but persistent stringer at the 167 upper contact of the UG3 hanging wall melanorite with the Merensky Reef footwall 7-8 168 anorthosite (Fig. 7D) . [7] [8] 
The Merensky Reef footwall units
170
Footwall 8 consists of a basal mottled anorthosite interlayered with spotted anorthosite.
171
Footwall 7 is mottled anorthosite, grading upwards into spotted anorthosite and leuconorite of (Fig. 7B) . The sidewalls of the lower trough are sub-vertical (Fig. 2 ) which 182 suggests that brittle deformation played a role in its formation. However, the sequence on 183 both sides of the pothole is at a broadly similar stratigraphic position, ruling out significant 184 downward faulting associated with the pothole. The wall of the upper trough has a much 185 shallower slope than that of the lower trough (Fig. 2) . Along the southern sidewall, 2 thin 186 slivers of mafic material, possibly iron-rich ultramafic rock, extend for several m into the 187 pothole (Figs. 2 and 7C ). In places, large blocks of the sidewall, consisting of UG3 chromitite 188 and its hanging wall pyroxenite have been partially dislodged and are engulfed in anorthosite 189 (Fig. 8) . Along the northern sidewall the transgressive anorthosite appears to inject the side M A N U S C R I P T
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wall above and below the consolidated UG3 pyroxenite package (Fig. 8B) . The bottom 191 contact of the pothole is also highly irregular. 
Iron rich ultramafic pipes (IRUP)
193
IRUPs are well exposed , e.g., in the southern subsidiary pit where they occur within the UG3 194 footwall and hanging wall sequence, and in the NE face of hill 2 where they form irregular 195 sub-vertical bodies within the Merensky Reef FW anorthosite (Fig. 7A) (Fig. 9C) . Orthopyroxene in the 223 anorthosite is relatively large (up to about 3 mm), anhedral, and contains numerous sub-224 rounded plagioclase inclusions that appear to be less deformed than the cumulus plagioclase 225 in norite and anorthosite, as judged by their relatively straight twin lamellae. Plagioclase in 226 the norite band is mostly < 1 mm wide and has abundant spindle-shaped twin lamellae.
227
Orthopyroxene in the norite band is subhedral and measures around 1 mm in width and 228 length (Fig. 9D) . In both norite and anorthosite, plagioclase is distinctly reverse zoned 
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Mineral compositions have been determined for samples 1 and 2 (Electronic Appendix 4).
253
Anorthosite in sample 1 has slightly lower An contents than norite (73.4 vs 74.5) and Mg# of 254 orthopyroxene is also slightly lower (78.9 vs 80.2). No zonation is apparent using optical 255 microscopy or SEM. In sample 2, mean anorthite content of plagioclase in norite is 76.8,
256
slightly higher than in sample 1, whereas Mg # of orthopyroxene is 79.9, similar to sample 1.
257
In general, plagioclase has very similar compositions as in norite and anorthosite of the UG2- and a noritic interval below the UG3 chromitite that resembles a magmatic breccia ( Fig.   305 5A,B). These observations are consistent with previous studies which proposed that the UG2 306 unit represents an interval of particularly vigorous magma replenishment (Eales et al., 1986 (Eales et al., , 307 1988 Naldrett et al., 1986 Naldrett et al., , 2012 Maier et al., 1994; Maier and Eales, 1997) , partially eroding to the large pothole seemingly consolidated UG3 chromitite is brecciated by intrusive 320 anorthosite (Fig. 8) . Thus the combined field data suggest that anorthosite and chromitite 321 layers formed broadly simultaneously.
322
(5) Highly elongated schlieren of anorthosite within the UG2 hanging wall marker horizon 323 (Fig. 4) , noritic schlieren within the UG3 footwall anorthosite (Fig. 5D ) and elongated 324 autoliths of pyroxenite within the UG2 chromitite (Fig. 3) including stringers of plagioclase within norite lenses in pothole anorthosite (Fig. 10) ,
327
undulous extinction, sub-grain formation and spindle twins in plagioclase (Fig. 9) . The 328 absence of significant fracturing and hydrothermal alteration suggest that deformation 329 occurred syn-magmatically, at a relatively high temperature.
330
(6) The present study provides new insight into the origin of potholes. Of particular interest is 331 the large anorthosite pothole (Fig. 2) , considering that anorthosite potholes are relatively rare The anorthosite pothole has sub-vertical sidewalls suggesting that its formation was 342 structurally controlled. The location of the pothole above a thinned cumulate succession 343 could suggest that the formation of the pothole is related to stretching of the footwall rocks, (Fig. 8C) . The anorthosite pothole thus presents a rare and unique snapshot of the 354 early stages of formation of large potholes. Intriguingly, the UG3 footwall anorthosite 355 pinches out on both sides of the pothole (Fig. 2) . Anorthosite tends to be more competent 
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(8) The ubiquitous reverse zonation of plagioclase is perplexing and has been explained by 381 equilibration of the grains with a late percolating hydrous melt that led to preferential 382 resorption of albite component (Boudreau, 1988; Maier, 1995) . Maier (1995) 
